Binding of proteins to specific target sites in membranes measured by total internal reflection fluorescence microscopy.
A new quantitative technique for measuring the binding of proteins to membranes is described. The method is based on a combination of total internal reflection fluorescence microscopy and the preparation of supported planar bilayers. Specific and reversible binding of a fluorescence-labeled monoclonal antibody to lipid haptens that were embedded in supported bilayers has been measured by this technique and compared to binding experiments that were conducted on membrane vesicles in solution. Equilibrium binding constants and kinetic parameters have been determined and used to expand the picture of the antibody-lipid hapten reaction. Estimates demonstrate that this technique is capable of measuring a broad range of binding constants (down to about 10(4) M-1) using only small amounts of ligand and receptor.